3-Nitropropionic acid induces cell death and mitochondrial dysfunction in rat corticostriatal slice cultures.
Exposure of organotypic rat corticostriatal slice cultures to the mitochondrial toxin 3-nitropropionic acid (3-NP) resulted in concentration-dependent loss of cresylviolet-stained cells and increase of lactate dehydrogenase and lactate efflux into the culture medium, indicators for cell death and metabolic activity in the slices, respectively. The involvement of apoptosis in these slices was suggested by using the terminal transferase-mediated biotinylated-UTP nick end-labeling (TUNEL) technique, and immunohistochemistry for the apoptosis-related markers Bax and Bcl-2. In 3-NP-exposed slices, TUNEL-positive cells were observed in both the striatum and the cortex but in different forms: striatal neurons were either diffusely stained or showed nuclear fragmentation, cortical neurons only exhibiting nuclear fragmentation. In 3-NP-exposed slices, the pro-apoptotic protein Bax was abundantly expressed, whereas the anti-apoptotic protein Bcl-2 was not expressed in striatal neurons. We suggest that both apoptosis and necrosis are involved in the 3-NP-treated slices, apoptosis as well as necrosis in the striatum and apoptosis in the cortex.